Introduction
The assessment of the potential use of "schists" from TMAD as natural stones was the objective of a research project financed by the Portuguese Foundation for Science and Technology (FCT). The project was coordinated by the Geology Centre of Oporto University and carried out for about four years between 2007 and 2011. The first task was the selection of the target areas [1] . Afterwards the lithologies to be studied were set up. Sampling was also set up and carried out. Samples were characterized from a petrographic, chemical and physical-mechanical point of view, through testing. The results were analysed in order to establish the recommended applications for each "schist". This work relates only to the last stages of this project: the physical-mechanical characterization of the samples and the evaluation of the obtained results that led to the schistose stones assortment, regarding the type of application.
Test Methods
Nowadays, there are more than 20 European standards about natural stone test methods, each one to determine one, or more, of the stone properties. For this particular project, the following properties were selected, based on their importance: compressive strength, flexural strength under concentrated load, apparent density, open porosity and water absorption at atmospheric pressure. In addition, two more properties were selected: abrasion resistance to evaluate the "schists" suitability for paving and resistance to ageing by thermal shock to assess the "schists" suitability for external applications in places with climates similar to that existing in Portugal. Each property was determined according to the appropriate European standard (Table 1) . Each specimen is putted on two supporting rollers at a distance l from each other; a load is progressively applied in the middle of the upper face of the specimen by a third roller until failure occurs. The breaking load is measured and the flexural strength is then calculated.
10, at least Prisms (50×50×300)mm -preferred 25mm ≤ height (h) ≤ 100mm l = 5×h; length (L) = 6×h 50mm ≤ width (b) ≤ 3×h
Apparent density and open porosity EN 1936 [4] In both standards, after drying to constant mass, the specimens are weighed. In EN 1936, specimens are submitted to a specific vacuum before water pouring and during it and stay immersed without vacuum during a specific time; saturated and submerged weighings are made. In EN 13755, water pouring is stepwise and carried out at atmospheric pressure; immersion goes on until constant mass; saturated weighing is made. Under very specific standard conditions, the face of a specimen (the shown face when applied) is abraded by means of a rotating steel wide wheel and an abrasive material.
6, at least Cut piece measuring at least (100×70)mm, incorporating the upper face of the unit.
Resistance to ageing by thermal shock EN 14066 [7] After drying to constant mass, the specimens are subjected to 20 successive cycles, each consisting of (18±1)h in a ventilated oven at (105±5)ºC followed by immediate immersion in distilled water at (20±5)ºC during (6±0.5)h. Results are evaluated by the specimens' changes in: dried mass and visual appearance.
7, at least (1 specimen to be used as reference specimen) (200×200×20)±2mm --preferred dimensions. At least one of the square faces of the specimens shall be polished or, at least, honed.
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Test Results
Results obtained for the different "schists" are summarized in Table 2 . 2) Occurrence of spots and/or stains of iron oxide (FeO) in one or more of the tested specimens (see examples in Figures 1 and 2) . A.P.: Alto das Pedreiras (place). A.F.: Alfândega-da-Fé (Parish).
(a) (b) Fig.1 -Specimens of Poio Azulado schist used to evaluate the resistance to ageing by thermal shock: (a) before cycling; (b) after 20 cycles of thermal shock. The specimen with the pen-cover on his top face is the reference specimen, which was not submitted to testing. During cycling, the iron oxide spots and stains that existed in all specimens before cycling became larger and more intense; also new iron oxide spots developed on the surface of all tested specimens.
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(a) (b) Fig.2 -Details of previous Figure 1(b) i.e. after 20 cycles of thermal shock: (a) Notice that the spots of iron oxide appeared mainly on the lighter colour levels; (b) Detail of (a).
Technical Specifications for Different Applications
Compressive Strength. Uniaxial compressive strength is an important property, particularly for specific structural units (walls, columns, etc). For compressive strength obtained with the load applied perpendicularly to the schistosity planes, the requirements shown in Table 3 should be taken into account. Non-bearing units (fence walls and other non-bearing walls, etc.)
Honed or sawn ≥ 20MPa (recommended) Cleft
Flexural Strength. Flexural strength under concentrated load is also a very important property to establish which stones are suitable for the production of load bearing units. For flexural strength obtained with the load applied perpendicularly to the schistosity planes, the requirements indicated in Table 4 should be considered. Table 5 . Abrasion Resistance. Abrasion resistance is a specific property to evaluate the stone suitability for application as paving. Considering the expected traffic of the application site, the requirements shown in Table 6 were established. (1) Includes traffic of heavy vehicles and other cargo transport vehicles. (2) Includes occasional traffic of emergency vehicles and cargo transport vehicles. (3) Roads, sidewalks, kerbs, pavements of: -railway stations; -airports; -schools; -hospitals; -courts; -markets; -shopping centres; etc. (4) Pavements of: -common areas of buildings for family housing; -office buildings; -shops; -classrooms; etc.
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Resistance to Ageing by Thermal Shock. Like water absorption and open porosity, the resistance to ageing by thermal shock is an important property to establish which stones are suitable to be applied outdoors, particularly in places that exhibit Mediterranean or similar climates. After testing, stones must not show exfoliation, cracking or other structural changes, neither change in their original colour (colour intensification/fading, or appearance of spots or stains).
Recommended Applications
The region of Trás-os-Montes and Alto Douro (NE Portugal) gathers favourable conditions for "schistose" stone mining due to the occurrence of a wide variety of lithological stone types, which are easily cleaved into parallel pieces with varying thickness, according to the purpose. Some of these stones are already known by the markets, since they are already being exploited and marketed. Based upon the previous technical specifications and in others specified on the proposal of technical specifications for Portugal [9] , the recommended applications for each stone were established in Table 7 , taking into consideration the test results.
